The wrist is a complex joint that lies between the upper extremity and forearm. Joint defects due to injuries affecting this area can result in a reduction not only of function, but also patient independence, general wellbeing and quality of life. [1, 2] Desired outcomes of physiotherapeutic approaches in wrist and hand injuries are generally focused on range of motion, muscle strength and sensory function, and while these evaluation methods provide objective results, they cannot evaluate subjective factors such as daily life activities, pain and return-to-work. [3] In addition to objective scales, outcome questionnaires used in examining wrist pathologies enable the clinician to evaluate the level of injury, and compare the outcomes of treatment approaches. Patient-rated instruments Objective: The Patient-Rated Wrist Evaluation (PRWE) scale is a self-administered outcome questionnaire used to determine level of pain and disability in wrist problems. The scale includes pain (PRWE-P) and function (PRWE-F) subscales, the latter consisting of specific function (PRWE-SF) and usual (PRWE-UF) function. This study aimed to evaluate the validity and reliability of the Turkish versionof the PRWE scale. Methods: Permission was sought and received from the original author of the PRWE for a Turkish translation for use in the study. The study included 110 patients (85 female and 25 male; mean age: 50.8±1.53 years; range: 18 to 85) with distal radius fracture, carpal tunnel syndrome, wrist ganglion cyst, De Quervain syndrome, Kienböck disease, and connective lesions affecting the wrist, all of whom completed the Turkish version of both the PRWE (PRWE-T) and the Disabilities of the Arm Shoulder and Hand scale (DASH). Reliability and validity of the PRWE-T scale were evaluated via an internal consistency analysis and a factor analysis respectively. The level of correlation between PRWE-T and DASH scores was also examined.
were developed to measure patient disability level and to allow for detailed evaluation. [4] The PRWE was originally developed by MacDermid in 1996 to determine wrist-related pain and disability level. Validity and reliability of the scale were determined via examination of distal radius fracture and wrist injuries. [4, 5] The questionnaire was designed using input from health professionals specializing in wrist surgery at an international level, literature studies in the area of biomechanics, and patient interviews. [6] PRWE has been adapted for use in China, Hong Kong, Germany, Sweden, Japan and India. [7] [8] [9] [10] [11] The aim of our study was to assess the validity and reliability of the PRWE-T, which was designed to determine the disability level associated with wrist problems and treatment, and to evaluate patient progress. It was improved to complete commonly-used functional disability evaluations and radiological examinations, and also to provide clinicians with a simple, reliable and valid instrument of measurement. [4] Patients and methods The study included 110 patients (85 women, 25 men; mean age: 50.8±1.53 years; range: 18 to 85) with wrist problems referred to the Orthopaedics and Traumatology Department of Medeniyet University Research and Training Hospital, and the Physiotherapy and Rehabilitation Department of the Turkish Red Crescent Altıntepe Medical Centre, Istanbul, Turkey between January 2011 and September 2011. Patients' diagnoses were distal radius fracture (66.4%), carpal tunnel syndrome (18.2%), wrist ganglion cyst (8.2%), De Quervain syndrome (3.6%), tendinitis (2.7%) and Kienböck syndrome (0.9%) ( Table 1) . A descriptive summary of the subjects (sex, affected hand, dominant hand, physical therapy history, type of treatment, diagnosis) is shown in Table 1 . All participants voluntarily agreed to take part in the study and met the following inclusion criteria: being aged 18 years or over, having a pathology of wrist problems, and being literate in Turkish. Our study was approved by the Ethics Committee of Marmara University Health Sciences Institute. All participants completed the PRWE-T and DASH questionnaires, conducted by the attending physiotherapist in face-to-face interviews.
The PRWE questionnaire consists of 15 questions related to level of wrist pain and function during daily activities. It is comprised of two subscales: The pain subscale consists of questions on pain level and frequency; the function subscale consists of 6 questions on specific functions and 4 questions on usual functions. Each answer is scored from 0 to 10 (0 = no pain/no difficulty; 10 = worst ever/unable to do). The overall score is computed on a scale of 100, with a higher score indicating a greater disability level.
The DASH scale was developed to evaluate the whole extremity, or any part of it, among patients experiencing upper extremity problem(s). The scale has been shown to be useful in evaluating shoulder, elbow and wrist injuries. [3] The DASH questionnaire includes questions on daily life activities, and is the most frequently used scale for evaluating upper extremity issues. [12] Various versions of DASH have been developed for Turkey and many other countries. A study of the validity and reliability of the Turkish DASH questionnaire was carried out in 2006. [13] Permission for a Turkish translation of the original PRWE scale was sought and received via mail from its author. Subsequently, two individuals, one of whom was employed in the field of healthcare, produced separate Turkish translations of the scale from the original English. Both translators were fluent in both languages. A third person then combined these two translations to create one scale. In order to double-check the translation, two professional translators, independent of the study, retranslated the Turkish version of the scale into English. A minor variation was made to the Turkish version. As the pound system is not used in Turkey, the phrase "carry an object weighing 10 pounds with my affected hand" was revised as "Carry an object weighing 5kg with my affected hand". The final form of the Turkish version can be seen in Additional Material. Comprehensibility of the questionnaire' s items was tested on a group of 10 literate patients with wrist-related trauma.
Statistical analyses were performed with SPSS 16.0 (SPSS Inc., Chicago, IL, USA). P-values of less than 0.05 were accepted as statistically significant. Demographic data and PRWE-T and DASH scores were evaluated. The internal consistency of the PRWE-T questionnaire was calculated using Cronbach' s alpha coefficient. The correlation coefficients between PRWE-T and DASH were evaluated as Spearman' s correlation in order to evaluate structural validity.
Results
Demographic characteristics of the participants were analyzed to investigate the validity and reliability of the PRWE-T questionnaire. Average PRWE-T and DASH scores are shown in Table 2 . In the PRWE-P (PRWE pain subscale), PRWE-F (PRWE function subscale) and PRWE scales, the minimum overall disability scores of participants were recorded as 7, 8 and 5 respectively. Maximum overall disability score was obtained by one participant for each of the three scales.
The reliability of the scale was investigated in terms of internal consistency. Cronbach' s alpha for internal consistency of the scale was 0.88 for the total PRWE score. The correlation coefficient calculated for the five items of the PRWE-P subscale was 0.86. When these items were subsequently eliminated, the range was 0.80-0.91. Cronbach' s alpha for the six items in the PRWE-SF subscale was 0.59. When each item was subsequently eliminated, the range was 0.50-0.78. Cronbach' s alpha for the four items in the PRWE-UF subscale was 0.71 (range: 0.60-0.80). The alpha for all ten items in the PRWE-F subscale was 0.82 (range: 0.58-0.81) ( Table 3 ). The internal consistency correlation coefficient was statistically significant. These results indicate that the scale showed a high level of internal consistency (measurement was carried out using the split half method).
The validity of the scale was investigated by construct validity and criterion validity. DASH was conducted for criterion-related validity of the PRWE-T questionnaire. The correlation between the PRWE-T and DASH scores was investigated using Spearman' s rank correlation. The two total scores for the symptom subscale showed a significant positive correlation (p<0.01) ( Table 4 ). When the correlation between all sub-scales of PRWE-T, and symptoms and training sub-scales of DASH was examined, a significantly positive correlation was found between pain and DASH symptoms; and between pain and DASH training sub-scale (p<0.01) ( Table 4 ). The correlation between the specific functions subscale of PRWE-F and the symptom and training subscales of DASH was significantly positive (p<0.01) ( Table 4 ). The correlation between the usual functions subscale of PRWE-F and the symptom and training subscales of DASH was significantly positive (p<0.01) ( Table 4 ).
In our study, the KMO (Kaiser-Meyer-Olkin) value was calculated as 0.926. Additionally, the Bartlett Sphericity test was used to check whether the data showed multivariate normal distribution. The chi-square test was statistically significant, which indicated that the data came from a multivariate normal distribution. Two factors showed eigenvalues greater than 1; these two factors explained 74% of the variance in the data (factor 1, 38%; factor 2, 36%). Each item was represented in factor analysis. The results were in parallel with the original scale factor analysis ( Tables 5 and 6 ). 
Discussion
Measurements including subjective answers were reported to be more reliable than the objective measurements such as grip strength, range of joint motion and radiological evaluations. They were also found to be more sensitive in evaluating the process. [14] Outcome scales along with objective evaluations improve understanding of patients' experience of their disease. The Cronbach alpha reliability coefficient was calculated as an indication of the PWRE-T questionnaire' s internal consistency and homogeneity. The alpha method is a weighted average standard deviation. It is calculated as a proportion of total variance of questions in the scale to general variance, and ranges from 0 to 1. The resulting alpha coefficient should be greater than 0.70. However, it is suggested in the literature that this value should not exceed 0.90, because this may indicate an excessive number of items in the scale. In our study, Cronbach' s alpha was 0.88 for the total score of the PRWE-T questionnaire, compared with 0.98 reported by MacDermid et al. for the PRWE questionnaire. Cronbach' s alpha was calculated as 0.95 in a study conducted by Imaeda et al. on patients with different pathologies. [11] When Cronbach' s alpha correlation was calculated for the PRWE-T subscales, internal consistency coefficients for pain, specific functions, usual functions and total score were 0.86, 0.56, 0.71 and 0.88 respectively. The internal consistency coefficients of the original scale conducted by MacDermid were 0.93, 0.96, 0.92 and 0.98. Hemelaers et al. tested the validity and reliability of the German version of the PRWE, and their internal consistency coefficients were 0.81 for pain, 0.85 for function, and 0.89 for total score. [4, 15] These are similar to the results obtained in the present study. The reason why the Cronbach' s alpha of specific functions was low may be because we requested that our patients evaluate the disability level caused by an activity undertaken with their affected hand. If the patient was unable to undertake the activity, we asked them to estimate the disability level, which might have resulted in misleading responses. function, 0.87 for specific functions and 0.88 for usual functions. [8] The alpha correlation value that we obtained for the pain subscale (0.86) was in parallel with that reported for other similar studies. [8, 14, 15] Hemelaers et al. calculated an alpha coefficient of 0.89 for PRWE total score in a German population with distal radius fracture. [15] The alpha was also reported as 0.89 in the Indian study by Mehta et al. [14] The internal consistency coefficient of our study was lower than studies using the original scale and studies conducted later. However, our alpha value was within acceptable limits (above 0.70). As a result, the Turkish version of the scale was regarded as being highly reliable.
The present study tested the hypothesis that the PRWE-T was significantly correlated with the DASH questionnaire. The validity and reliability of the DASH questionnaire have been evaluated previously. The correlation between scores for the PRWE-T questionnaire and DASH questionnaire was investigated using Spearman' s rank correlation. We used the DASH questionnaire in order to evaluate criterion-related validity as it was the gold standard scale in previous studies examining the validity and reliability of Swedish and Japanese versions of the PRWE scale. [6, 11] The DASH questionnaire was used by Navarro et al. to evaluate the validity and acceptability of the Swedish version of PRWE, and the study conducted by Imaeda et al. to evaluate the validity and acceptability of the Japanese version of PWRE. [10, 11, 15] The study by Imaeda et al. also used SF-36 in addition to the DASH questionnaire. [11] The relationship between the PRWE-T total score and its subscale scores, and the total score of the DASH questionnaire was investigated in order to determine the criterion-related validity of the PRWE scale. A statistically significant correlation was found between the DASH total score, and the PRWE pain, function and total scores. Consistent with the findings of our study, the study of Navarro et al. found a strong correlation between the PRWE total score and DASH score. [6] Also in parallel with the results of the present study, Hemelaers et al. reported a strong correlation between the total and subscale PWRE scores, and DASH scores. [15] Our results showed a statistically significant correlation between the total DASH score, training subscale score, the total PRWE score, and pain and function subscales. Imaeda et al. also found a statistically significant correlation between PWRE pain and function subscales and DASH. [11] Principal component factor analysis was conducted to determine the structural validity of the PRWE-T questionnaire. The two factors identified in the study were similar to the original scale. With the exception of the first question, the other questions showed heavy factor loadings. This may indicate that the first question was not sufficiently comprehensible to the respondents.
One limitation of our study may be the similarity of participants' injury types; 65% of our group experienced distal radius fractures, and the remained consisted of 5 distinct pathologies, with few other wrist-related fractures. This unequal distribution may have affected the evaluation of disability level. Another limitation is that we did not analyze sensitivity of the PRWE questionnaire in identifying changes emerging over time. Applying that method was not possible in the present study, as the majority of the study participants were evaluated retrospectively.
The correlation between the short version of the DASH questionnaire (Quick DASH) and the PRWE-T scale can be evaluated in future studies. In addition to wrist injuries, the PRWE scale has come to be used to evaluate not only wrist, but also hand injuries. One item has been added to develop the PRWHE (Patient Rated Wrist and Hand Evaluation) scale. The validity and reliability of this new version of PRWE can be studied in further studies.
Our study indicated that the PRWE-T questionnaire is useful in evaluating wrist injuries, and is highly reliable and valid. In accordance with studies evaluating other versions of this tool, the PRWE-T questionnaire was found to be concise, easy to answer, and comprehensible similar to DASH.
